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Figure 2 Abondon Honey Comb (by allisonkettlewell) 
ABSTRACT 
This treatise was born out of an ecological concern for the decline in the bee population 
witnessed by beekeepers since the late 1990’s. This sudden decline in the bee population has a 
direct impact on one third of the food we consume which leads to a decrease in food production 
and an unbalanced ecosystem. The distinct biomes in the Eastern Cape of farming and nature 
reserves, provides a foundation for an investigation into an architectural intervention of a 
remedial nature to help the bees breed and restore the natural pollination services.  
A qualitative research approach has been conducted to focus on the relationship between man 
and nature and how man-made structures can successfully integrate into the natural process of 
bee breeding and honey production. This provided a platform to develop an architectural 
intervention that responded to the ecological issues of the dying bee population. 
This Paper unpacks the issues which contribute to the bee population in decline and the 
different types of systems and stages that are required in beekeeping and its by-products.  
The findings lead to the process of developing an appropriate brief and arriving at a design 
response which will allow sustainable ways of achieving radical increases in resource efficiency. 
As a result, the breeding process will provide natural product as well as educate the public and 
farmers of the region, about the bees. A site specific and factory archetype of architecture will 
be investigated to facilitate the transformation of site into a bee friendly environment, which 
will contribute to the rehabilitation of the pollination process in the Eastern Cape. 
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Figure 3 Hive Landing Platform (by Danymage) 
CH0: INTRODUCTION 
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BACKGROUND
Ecosystems provide essential agricultural services, such as the increased provision 
and purification of water; protection against natural hazards; pollination and 
grazing; increased soil fertility, and regulation of the world’s climate. Over the 
past 50 years, human activity has altered ecosystems faster and more extensively 
than ever before. Land transformation has left 34% of South Africa’s ecosystems 
threatened. Of these, 21 ecosystems (5%) are critically endangered. 
Without honey bee pollination, about one third of the crops we eat would have to 
be pollinated by other means, or they would produce significantly less food. Up to 
75% of our crops would suffer some decrease in productivity. Undoubtedly, the 
most nutritious and interesting crops in our diet (including many key fruits and 
vegetables), together with some crops used as fodder in meat and dairy 
production, would be badly affected by a decline in insect pollinators; in 
particular, the production of apples, strawberries, tomatoes, and citrus would 
suffer. 
The most recent estimate of the global economic benefit of pollination amounts 
to some €265bn, assessed as the value of crops dependent on natural pollination. 
Besides crop plants, most wild plants (around 90% of them) need animal-
mediated pollination to reproduce, and thus other ecosystem services and the 
wild habitats providing them, also depend directly or indirectly on insect 
pollinators.  
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Figure 4 Honey Bee working together (MARCO ANTHONIO, 2017) 
HONEY BEES 
Honey bees are members of the Apidae family and the 
genus Apis which consists of seven species with 44 
subspecies. Honey bees are the only insects that 
produce and store honey which is edible by humans. 
Bees are social insects which live together in large and 
well organized family groups called a colony. Honey 
bees are considered as super organisms as the colony 
consists of many individuals who work together to 
maintain a nest. A healthy honey bee colony can 
consist of 80 000 bees and during winter it can drop to 
10 000 bees. Bees use common smell to distinguish 
between bees of the colony and other bees (Collison, 
2004). 
A beehive comprises of unfathomable boxes piled on 
top of each other where on the inside you can find the 
honeycombs. These are seen as wooden frames 
highlighting a wax plate, where the bees build their 
cells. To be noted, these cells consist of wax and have 
the shape of a hexagon. Also they will contain pollen, 
nectar, honey or brood. 90% of a bee’s life takes place 
in the darkness of the honeycomb (Collison, 2004).  
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THE QUEEN 
There is only one queen in any honey bee colony which is responsible for the laying of eggs. A 
designated larva is fed with Royal jelly to become a queen.  When the queen is born, she goes on 
a marriage flight and mates with 10 to 15 drone bees. The fertilization during a marriage flight will 
last her lifespan and allows her to lay around 1000 eggs each day. The queen is generally a bit 
bigger than the worker bees and easy to identify (Cramp, 2008).  
THE WORKER BEES 
Worker bees are incomplete females that do not mate and reproduce. They are responsible for 
building the honeycomb and collecting nectar and pollen for the hive. Worker bees do different 
tasks at certain ages which include the protection of the hive from predators and other bees. 
Worker bees start work by capping brood cell with wax. A worker bee lives for 30 days during 
summer time and will make 10 flights a day and can fly 5 miles from the hive (Cramp, 2008). 
THE DRONE BEES  
Drone Bees are the male bees in the hive. The male bees have only one job which is to mate with 
the queen. The drone bees also guard the entrance to the hive. Drone bees have no sting and make 
more noise than worker bees during their flight. In a healthy colony there are around three thousand 
drones. During winter the drones are kicked out of the hive to ensure food is saved for the worker 
and queen bee (Cramp, 2008). 
Figure 7 Queen Honey Bee (Wild, 2010) 
Figure 5 Worker Honey bee (Wild, 2010). 
Figure 6 Drone Honey Bee (Wild, 2010). 
12 
 
AGRICULTURAL ECOSYSTEM & POLLINATION 
A number of ecosystem services support and sustain human wellbeing 
on Earth. These ecosystem regulating services such as water purification, 
pest control and decomposition or pollination, are given less importance 
as they are not directly related to our technology driven daily activities. 
This essential function of moving pollen from one flower to another by 
honey bees is important to the food industry. Without this natural 
ecosystem service, one third of the crops we consume will have to be 
pollinated by another method (Kremen, 2007). 
Many plants (between 60% and 90%) including both agricultural and wild 
plants need animal-facilitated pollination to reproduce. Other ecosystem 
services and wild habitats also depend directly or indirectly on insect 
pollination services. Plants like rice and wheat which make up an 
important part of the human diet are pollinated by wind and are not 
much affected by insect pollinators. However, nutritious food in our diet 
such as vegetables, fruits and fodder crops for cattle meat and dairy 
production would be badly affected by a decline in insect pollinators 
(Spivak, 2010) 
Insects such as honey bees and many wild bee species are principal and 
economical groups of pollinators around the world. However, in recent 
years managed honey bees have decreased substantially, affecting the  
 
crop production. With the agricultural industry moving towards insect 
pollination crops, the honey bees and wild insects are gaining relevance 
and drawing research attention. In the absence of regional and 
international regulating programmes to monitor bee colonies, the extent 
and scale of the decline is difficult to prove by organizations (Tirado et al, 
2013). 
The current “warning signals” of the rigidity between pollinator decline 
and crop yields may exist in the observed increases in prices from 1993 
to 2009 for some pollination dependent crops. In order not to be further 
victims of the shrinking fall in food production and to maintain 
afforestation, we must showcase the underlying factors by emphasizing 
pollination services, and the impacts on honey bees and wild pollinators 
should be the centre of attention (Tirado et al, 2013). 
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FACTORS AFFECTING THE BEE POPULATION 
Diseases and parasites 
Varroa mite is the most destructive parasite of honey bees in the 20th 
and 21st centuries. The mite was first found in South Africa in August 
1997 and has since caused widespread decline in honey bee colonies. 
Commercial beekeepers have witnessed severe colony decline due to the 
mite and associated secondary diseases which clearly represents a threat 
to the beekeeping industry, pollination services and the conservation of 
the indigenous flora. To fight the Varroa mite, new bees with resistance 
to the mite must be bred thus preventing the spreading (Allsopp, 2014). 
 
 
 
 
 
 
 
Industrial Agriculture: Monocrop Farming 
Figure 8 With bees more food production, higher biodiversity of plants (Tirado, et al., 2013) 
Figure 9 Without bees less food 
production lower biodiversity of 
plants (Tirado, et al., 2013) 
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Large-scale agriculture is practiced by the plantation of a single crop type 
in a large span known as monocrop farming. The application of fertilizers, 
herbicides and pesticides becomes profitable when there are no varieties 
in crop species. Mono-cropping also requires commercial pollination 
services for the crops that are dependent on honey bee pollination. 
However, monoculture provides poor bee nutrition for a brief period of 
time which poses a threat to the health of the honey bee populations 
(Johnson, et al., 2010).  
Industrial Agriculture: Pesticides 
A number of research studies have proved that in large scale plantations, 
specific pesticides used for production, contributes to the decline of the 
bee population. During pollination service, honey bees are exposed 
directly to pesticides via pollen and nectar collection, overhead pesticide 
and pesticide exposed corn syrup fed by the beekeepers (Henry, et al., 
2012) 
 
 
 
Climate change 
A honey bee’s life cycle depends on the weather seasons to forage and 
reproduce. Climatic changes like increase in temperatures and changes in 
rainfall patterns have an impact on the pollinators by forcing the colony 
to delay or advance certain activities known as “season creep” 
phenomenon. Climate changes also alter the flowering pattern of plants, 
resulting in food shortages for the pollinator species (Memmott, et al., 
2007). 
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The Proposal 
The investigation of the above mentioned issues suggests that the 
architectural intervention should be one that contributes to the 
conservation and breeding of the bee population. This will be achieved 
through the design of a bee breeding and research facility which will 
provide a platform to study bee behaviour and increase pollination services 
required by the large scale farming in the Eastern Cape. The production of 
Honey and Wax will be available at the facility to promote the health 
benefits of the by-products of beekeeping. 
The proposed facility consists of a honey processing plant and mead 
brewery in an existing apiary.  The mead brewery is dependent on the 
production of honey. The mead brewery offer an economical addition to 
the facility. The Apiary is an outdoor practice with a connection to the 
factory for easy movement of hives for extraction. The facility also aims to 
provide bee protection awareness to the farmer’s community by containing 
educational programmes on ecological farming. 
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Figure 10 Honey Bee dying from pesticides (by Sturt Krygsman) 
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Problem Statement 
The Eastern Cape is well known for its agricultural industry throughout South Africa. The 
ecosystem and the climate in the Eastern Cape allows farming on a large scale and 
produces the most citrus in South Africa, contributing a juicy slice of the provincial 
agricultural economy. The four predominant citrus types are segmented into oranges, 
grapefruit, lemons and soft citrus. This farming practice is slowly turning into an industrial 
agricultural practice due to an increase in demand for the fruits. The industrial agriculture 
practice is one of the most important factors affecting pollinator health related to diseases 
and parasites, and the aspects of a bee’s life cycle.  
Underlying all the other factors, climate change is also putting an increased strain on 
pollinator health. Some pesticides pose a direct risk to pollinators. The elimination of bee-
harming chemicals from agriculture is a crucial and most-effective first step to protect the 
health of the bee populations. 
No single factor can be blamed for the overall global decline in the bee population, or in 
their overall health. This decline is undoubtedly the product of multiple factors, both known 
and unknown, acting singly or in combination. 
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AIMS AND OBJECTIVES 
Aim: 
This treatise aims to design an effective honey processing plant and a mead 
brewery that will provide a platform for an architectural intervention of a 
productive landscape nature to increase natural pollination service through 
sustainable honey harvesting and breeding bees for the Eastern Cape Agricultural 
Industry. 
 
Objectives: 
To understand the proper conditions and process for bee keeping and breeding 
To research flowering season of specific plant species present in Eastern Cape that 
bees pollinate. 
To understand the nature of a productive landscape paradigm for promoting the 
natural process of bee keeping rather than industrial methods 
To understand an apiary in terms of physical structure and space. 
To understand the effects of architectural material properties on the behaviour of 
bees. 
To investigate the process of honey and wax production.
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METHODOLOGY 
Research 
The research is undertaken within a framework of a set of philosophies 
which informs the design objectives resulting in the brief design, and 
ultimately the design itself. 
This treatise uses a qualitative research methodology developed through 
the research of relevant literature reviews. Data and information 
gathered from journals, books, articles, internet sources and past treatise 
dissertations were analysed and applied to confirm the validity of the 
information. Additional information obtained through interviews, 
observations during site visits and field trips, formed part of qualitative 
research and have been incorporated in the treatise. 
All the data collected fall into the following two categories: 
1. Primary Data Collection method 
Field Research 
The author conducted site visits to Port Elizabeth farms along Kragga 
Kamma Road and Addo farm regions to gain a better understanding 
through direct observation and interaction with these activities. The site 
data was documented through different techniques such as aerial and 
perspective photographs, drawings and Mappings. 
Informal Interviews 
Informal interviews were conducted with existing Bee Keepers in the 
Region of Port Elizabeth. The Department of Agriculture and Botany was 
also consulted to gather information on the different biomes in the 
Eastern Cape. 
2. Secondary Data Collection method 
Literature review 
Information was gathered from various reading materials, including 
journals, past treatises, articles, other documents and material from the 
internet. Information obtained through these methods was analysed and 
used to inform design decisions. 
These findings were used to formulate intervention strategies and 
relevant design responses, which result in the design of a honey 
processing plant and mead brewery for Menno Apiary in Port Elizabeth 
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Position 
Information gathered from the research influenced the architectural 
position and approach to design. Insights into the nature of biophilic 
design shed light on an approach to architecture which encourages an 
intimate, interactive relationship between the building user, the structure 
itself and natural elements. This design approach will be implemented in 
this project. 
Design Development 
An outline of the programs and their spatial relationships was 
established. Design ideas and processes were explored by means of 
diagrams, writing, sketches, computer drawings and physical models to 
generate a final design. 
Data Analysis: 
All sets of data collected were processed in terms of systematic 
observation, classification and interpretation so as to be transformed 
from raw data into processed, relevant and usable information to inform 
the respective design decisions and final design product. 
 
 
Multi-media were used to explore and express various design responses 
and computer aided design as well as hand drawings which were used to 
communicate the final product. The final presentation is in the form of a 
treatise document, a full set of drawings with technical detailing, a 
physical model and an oral presentation in order to communicate the 
final design solution. 
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CH1: THEORETICAL 
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Figure 11: Save the Ecosystem ( by The Carbon Underground and Regenerative Agriculture Initiative) 
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ECOLOGY THEORY  
Du Plessis 
An ecological worldview as basis for a  for the built environment demands 
certain explanations. A simple definition of a worldview can be said to be 
a rational collection of hypothesis and conviction, which is derived from 
inner experience, practical interaction and of scientific knowledge, while 
a paradigm is defined as a provider for the study of the world from within 
a particular worldview. According to Wilber’s theory, worldviews progress 
by including and transcending preceding worldviews, but does not 
replace the mechanistic paradigm. Though the knowledge revealed is 
useful to engineering and technology, it is, however, ineffective when 
applied to the design of living systems. Based on this view, the need to 
consider the world as a whole, arises, as an interdependent and 
interconnected. 
On the other hand, Capra claims that wholeness, relationship and change 
are linked with building and maintaining healthy relationships. These are 
guidelines for an effective and ethical action following the rules of nature. 
In line with this, by associating humans with nature, Biomimcry suggests 
three ways of learning from nature that can be used in the production of 
the built environment. By using nature as a model, as a measure, and as a 
mentor, the integration of human technology into the ecological process, 
along with the cognitive, emotional and spiritual reconnection of humans 
to nature, is possible. 
In the same context, much focus has also been laid on the exterior realms 
of the biophysical world. As per St Isidore of Seville’s work, in 
understanding a city as a phenomenon, it would require a flow between 
interior aspects and both interior change. 
Apart from the need to engage with the development and transformation 
of the interior perspectives of the system, the theme of relationship is 
equally explored. This theme explains on the process of production which 
expands from the production of a products including the production of 
relationships within the stakeholder system. Thirdly, Mortensen 
elaborates on the idea of change as the most obstructed philosophical 
problem by questioning the determination through changes in its intrinsic 
properties. In this debate, the concept of resilience as adaptive or 
transformative capability in the system is applied. 
As discussed, many of the tools and approaches are necessary to support 
a regenerative sustainability. However, the intruding part is to actively 
embrace, enable and encourage the use and further development of 
these tools, not just with a new mind but also with a new heart. The aim 
is not only to lessen 
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Architecture and Ecology   
Batel Dinur 
The relationship between ecology and architecture is highly questionable 
as far as the benefit of architectural design is concerned. By stressing on 
the three ecological principles namely, Fluctuations, Stratification, and 
Interdependence, Batel Dinur (2009) has explained on the need of a new 
model for architecture. 
A brief definition of ‘Ecology’ can be defined as the evaluation of living 
systems and their relations to one another. In this context, emphasis has 
been laid on the concept of the ‘whole’, which is called a living system, 
but which is however different from its other parts. Further explanations 
on the living systems have shown its immense influence on architectural 
designs. Charles Jencks (1997) in his book “The architecture of the 
jumping universe” describes six different categories for 
compartmentalizing modern architecture which according to him, 
manifest latest scientific thought. They are; The importance of 
environmental aspects with the continuity of technology, the expression 
of self-similar, the ‘blob grammars’, the search for innovation and 
creativity, the construction of datascapes, and lastly the analogy of the  
earth as a constantly shifting ground (Dinur, 2009). 
According to Batel Dinur, architecture is the first domain in the existence 
of human culture, which he calls “The new paradigm”. There are some 
contradictions based on this assertion. Examples are the theories of 
Salingaros and Jencks. Salingaros refutes the latter by claiming that, “It 
turns out that there is a basic confusion in contemporary architectural 
discourse between processes, and final appearances…” Salingaros points 
out that the priority is to view how ecology may inform architecture not 
as object but as process. Therefore, to be able to understand these critics, 
one must be able to distinguish between objects and process. To quote, 
“The main difference between a process and an object is, according to 
Turchin, that objects are constant with respect to certain cognitive 
actions, while processes represent an on-going change…..” (Dinur, 2009). 
Elaborating on the contrast between objects and processes, reference 
can be made on the first principle which is Fluctuations. This concept 
speaks on the constant change of living systems. Though living systems 
are not dormant, they able to maintain equilibrium and are able to react 
to external conditions which might be risky. Rosney (1997) explain that 
“for a complex system, to endure is not enough; it must adapt itself to 
modifications of the environment and it must evolve. Otherwise outside 
forces will soon disorganize and destroy it……” (Dinur, 2009). 
26 
 
In short, the theory of fluctuations shows that architecture needs to learn 
from living systems that is, maintaining its stability while at the same time 
give path to change and adaptation. The second principle Stratification 
has been explained in terms of the hierarchy. The system self-organizes 
itself in a structure of stratified order. That is a ‘higher’ level; emergent 
property will typically impel the behaviour of the ‘lower’ level 
components. As such one can differentiate a number of relatively 
autonomous, closed organizations. At the end, the theory of stratification 
questions on the shift from an imposition of order into an emergence of 
order. This leads us to view the concept of interdependence in the 
formation of living systems (Dinur, 2009). 
Bases on the given analysis, it becomes apparent that connections 
between parts play an important role in the maintenance and evolution 
of the system. The links between the components and between the 
different levels can be described as intricate and non-linear pathways, 
along which materials, nutrients, energy and information alternatively 
flow. These flows affect the components in different ways, and change is 
one component which is fed back to the system through its effect.  
Heylighen explains that “feedback is said to be positive if the recurrent 
influence reinforces or amplifies the initial change…” The notion of the 
feedback loop was examined by the cybernetics scientists. Cybernetics is 
concerned with those properties of systems that are independent of their 
concrete material or components. To be noted, there was a problem 
encountered by the cybernetics. The system’s descriptions will always be 
subjective, and therefore, it may be more accurate to include the 
observer in the description of the system. Davis (1989:77) stresses that a 
key characteristic of complex systems is that we can interact with them in 
a large variety of ways. On the other side, Foerster (1984) claims that 
information is not contained within the system itself but that the system 
is only a vehicle for information. When we apply these theories to 
architecture, we can suggest that once a building is constructed as a 
complex system, it will be perceived and conceived differently according 
to its context and to the people that interact with it (Dinur, 2009).  
As concluded, these three ecological principles may change the way in 
which we appreciate and design buildings.  
Buildings may be sketched and perceived as places where different 
cultural and natural processes interact, its organization should allow 
complexity to be managed in a coherent manner, and that the 
interdependence between the properties is on-going throughout the life 
of the building. 
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Figure 12 Industrial Bee Keeping (by Miller Farm) 
CH.2 BEEKEEPING RESEARCH 
  
28 
 
BEEKEEPING 
The European Apis mellifera are the most common and widely used 
honey bees by beekeepers and commercial pollination service providers. 
In Africa, the honey bees are known as killer bees which are a little 
smaller than the European Apis mellifera. African Honey bees are 
aggressive in nature which fly off the nest to sting. In South Africa, 
Beekeepers breed both Westernised and Africanised honey bees to have 
resistance against disease and parasites (Practical Action, 1994). 
Beekeeping or Apiculture is the practice of handling bees with the 
intention of collecting their honey and other products such as beewax, 
propolis, pollen and royal jelly that the bees produce in their hives. These 
natural products are used for both personal and commercial use (Heaf & 
Heaf, 2007).  
The practice of beekeeping comprises of responsibilities such as 
1. Hive maintenance: Check food supply, Placement and Colony 
health 
2. Hive Protection during winter 
3. Honey and Wax extraction 
4. Pollination services 
Bees need a supply of food and water to live, and during dry periods the 
beekeeper may have to supplement natural sources. As a general rule, 
attempts to begin beekeeping should start with the area's existing bees, 
techniques, and equipment, which will all have been adapted for the local 
circumstances (Practical Action, 1994).  
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Figure 13 Honey Frame Removal (by Author) 
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BEEKEEPING FLOW CHART 
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Figure 14 Bee keeping Flow Chart (by Author) 
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Figure 15 Honey and Comb (Nichols, 2017) 
Figure 16 Pollen (Essentia, 2013) 
Figure 17 Propolis (SBC, 2017) 
Figure 18 Mead Beer (Evan-Amos, 
2008) 
Beekeeping by-products  
Honey 
 
 
 
 
 
Honey is a natural sweet liquid produced by honey bees from 
flower nectars or secretion. Nectar which is an easily spoiled 
sweet liquid is converted into a stable rich food and stored into 
combs to ripen and mature (White & Doner, 1980).  
 
Pollen 
 
 
 
 
During pollination service, honey bees collect pollen from 
plants to store in hives. Bee pollen has been identified as 
natural medicine as it contains very nutritious elements which 
display antifungal properties. (Komosinska-Vassev, et al., 
2015). 
 
Propolis 
 
 
 
Propolis is another substance produced by honey bees as a sealing 
agent to close cracks or repair damage to the hive. The substance is 
sticky black with waterproof properties. Honey bees use propolis to 
protect against bacteria, viruses and fungi (Goldman & Nall, 2016).  
 
 
Mead 
 
 
 
 
 
Mead is the world's most ancient alcoholic beverage. Mead also 
known as nectar of gods, is made from fermented honey and can be 
traced back to the Neolithic period. This alcoholic product consumed 
before grape wine was introduced, was present among many ancient 
civilizations, Egyptian Pharaohs and English Kings (Izett, 2017).   
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Beekeeping History 
 
Before European settlement - There was an abundance of wild honey bee 
nests to sustain the population (Anderson, 
1963). 
After European settlement - there was a rise of fruit which required extra 
pollination thus the introduction of 
domesticated honey bees. 
               1899 – 1902   During the Anglo-Boer War (1899-1902) and 
the depression years of the 1930’s, people 
used honey from wild nests as a survival 
food.  
                     1907 First beekeeper’s association was initiated in 
Johannesburg and Langstroth hives were 
introduced in South Africa (Johannsmeier, 
2001) 
                    1923   the Department of Agriculture encouraged 
the use of Langstroth hives and the 
standardisation of beekeeping equipment 
(Johannsmeier, 2001). 
 
 
1930 - 1965  Italian queens were imported to breed more 
docile honey bees.  
                       1930 Books on beekeeping were starting to be 
published and courses were offered.  
                       1970  Honey industry experienced drastic growth 
which coincided with Eucalyptus plantation. 
Honey was exported (Johannsmeier, 2001). 
                       1984  Pollination Service Association (POSA) was 
founded to boost agriculture industry.  
                      Current  Large scale beekeeping and increasing 
demand of pollination service forced to 
adopt migratory beekeeping.   
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Nature of an Apiary 
An apiary also known as a bee yard is a place 
where many beehives are placed. The Apiary 
has a direct impact on the efficiency of 
beekeeping and honey harvesting. The main 
idea of an apiary is to create a space, 
preferably in a natural environment in which 
the beehives will be placed in order to 
maximise forage area for the bees.  
REMOTE APIARY  
The Apiary is best located near farms where 
the bees will perform pollination activities 
and collect nectars and pollen for the hive. 
Nectars collected from flower fields generally 
produce high quality honey. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 19 Remote Apiary Sketch (by Author) 
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Figure 20 Integrated Apiary Sketch (by Author) 
 
INTEGRATED APRIARY  
In a larger context, the Apiary is located in 
farmlands on the outskirt of cities to allow 
easy connection for finished honey delivery 
and also the intake of raw material to 
maintain the Apiary. This strategic location 
also reduces the transportation time and 
distance of relocating beehives for pollination 
services (Hive and Honey Apiary, 2017).
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Facilities in A Bee Farm 
    
Figure 21 Sheltered Apiary (Beefers, 2009)              Figure 22 Hive manufacture workshop (Jonathan, 2011)         Figure 23 Hive - Wintering storage (Hunter, 2007)                          
 
                                                                                                   
Figure 24 Hives integrated in building (Martínez, 2009)                     Figure 25 Hive management from inside (Martínez, 2009)                    Figure 26 Honey Extraction Facility (Pates, 2015)  
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Beehives 
A beehive is any container naturally formed or man-made which allows 
honey bees to nest in. Natural hives will be chosen for its strategic 
location and man-made hive will be nested for its practicality. There are 
various kinds of natural habitations: 
Natural Bee Hives 
Honey bees live in large colonies to protect their offspring which require a 
protected hive. Thus they commonly build the hives in hollow tree or tree 
cavities which have openings towards the south. Bee hives can also be 
found in abandoned animal ground tunnels as it offers protection against 
light and predators. These hives are mostly constructed by bumblebees. 
In Asia, beekeepers construct aerial or open-air hives by looking for 
potential natural nests such as exposed tree limbs and cracks on cliff 
faces. Waxy propolis coat is applied on the surface to attract bees and 
encourage them to construct combs on it (Whitmer, 2017). 
Man Made Bee hives 
These are made from whatever materials are available locally: typically 
hollowed-out logs, bark formed into a cylinder, clay pots, woven grass, or 
cane. They are used to encourage bees to nest in a site that is accessible 
by the beekeeper. The idea is to encourage the bees to build their nest in 
such a way that it is easy for the beekeeper to manage and collect honey 
and other bee products without destroying the broods or the nests 
(Wyatt, 2015). 
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Types of hives 
Langstroth Hive 
 
Figure 27 - Langstroth Hive (Jenkins, 2016) 
Advantages 
• Easy Harvesting 
• Standardized Equipment 
• Portable 
• Ventilation 
• Bee Poduction 
 
Disadvantages 
• Complete Hive is Heavy 
• Close to the ground (Wyatt, 2015). 
Warré Hive 
 
Figure 28 - Warré Hive (Bajer, 2015) 
Advantages 
• Minimum maintenance 
• Temperature & Humidity Control 
• Utilitarian style 
• Production 
 
Disadvantages 
• Cost 
• Two person job 
• Harvesting 
• No front feeder (Wyatt, 2015). 
Top-Bar Hive 
 
 
 
Figure 29 - Top-Bar Hive (Jenkins, 2016) 
 Advantages 
• Cost 
• Hive Access 
• Saves space 
• Minimal Disruptions 
 
Disadvantages 
• Temperature Regulation 
• Inconsistent Production 
• No Standardized Equipment 
• Queen Rearing (Wyatt, 2015). 
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Bee Forage Relationship (diagram and pictures) 
Bees have a very strong relationship with certain plants. Bees leave their 
hive in search of pollen and nectars, which are available in plants to 
sustain themselves during winter and in return some fructuous plants 
require the pollination service from the bees to reproduce. This mutual 
and essential exchange of service is beneficial in maintaining the 
agriculture and food industry. 
To maintain a healthy hive, honey bee colonies need to be sustained on a 
variety of plants with different flowering periods which provide a supply 
of adequate and sustainable forage resources throughout the year.  
The forage quality and variety can also affect the health and population 
of honey bees (Bohan et al., 2005). Honey bees feeding on agriculture 
exposed to fertilizers and herbicides affects their health thus resulting in 
a small and ineffective colony (vanEngelsdorp & Meixner, 2010). The 
changes in agricultural practices and increased urbanization have reduced 
the availability of suitable honey bee apiary sites (vanEngelsdorp and 
Meixner, 2010). 
The dispersal of Cape Honey bees are observed to be sited in and close to 
the fynbos biome and the winter rainfall area of South Africa (Hepburn & 
Guillarmod, 1991), whereas African bees linger in the north of the hybrid 
belt outside of the major winter rainfall areas (Hepburn & Radloff, 1998).  
Honey bees in South Africa feed on both indigenous and exotic forage. 
Unfortunately the indigenous plants in South Africa do not offer variety 
and reliable sources of pollen and nectar for Honey bees (Johannsmeier, 
2001).  
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These Indigenous forage species are:  
Protea (Proteaceae), Keurboom (Virgilia capensis) and Cape Chestnut 
(Calodendrum capense). 
However, beekeepers set up their apiaries in the region of exotic forage 
species as they are preferred by honey bees over indigenous species. 
Eucalyptus trees offer a sustainable source of forage for the bees as their 
flowering period spreads throughout the year (Davidson 1970).   
There are 149 species of Eucalyptus in South Africa including the common 
sugar gum or blue gum (Eucalyptus cladocalyx) (Johnannsmeier 2001). 
Under the Conservation of Agricultural Resources Act 43, of 1983, a list of 
Eucalyptus species was categorised as environmentally destructive 
(Glazewski, 2005). The reduction and control of these exotic species may 
eventually have serious implications on the bee population and 
beekeeping industry (Allsopp et al., 2008). 
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Figure 30 Bee Forage (by The South African Bee Keeping Industry) 
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APIARY SITING 
Factors to consider that are significant to bees and beekeepers 
Knowledge of bee plants 
• One should know the bee plants in his / her area and their flowering 
periods and the duration. 
•       Know the period between budding and actual flowering. 
•       Plants selected should be producing high quality honey. 
•       Among the best beekeeping vegetation areas are forest woodlands, 
grasslands with dense covers of flowering herbs/shrubs and thickets. 
Agricultural crops yielding nectar in abundance can be good 
beekeeping sites e.g. sunflowers, coffee, sisal estates legumes, 
bananas etc. 
Source of water 
• Bees require water for various uses in the hive, cooling, feeding 
larvae and own use. 
• The Apiary can be close to the source of water. 
• If there is no permanent source, water can be supplied in 
containers with floating sticks for bees to step on to avoid 
drowning. 
Human conflicts 
• Apiary location should be away from public places, away from 
cultivated fields where large numbers of people work every day. 
• Schools, highways and estates should be avoided so that bees do 
not become a nuisance to people. 
• The recommended distance from these utilities is more than 300 
metres. 
Fence/hedge 
• Trees and bushes should surround the apiary. 
• This makes bees fly high when leaving and returning to the 
apiary, thus reducing the risk of becoming a nuisance to the 
nearby firm’s activities. 
• The area should be fenced to exclude livestock and other animals 
that might disturb the bees. 
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Shelter 
• Colonies should be sheltered from the scourging sun, frost, wind 
and floods. 
• Wind causes the drifting of bees and poor communication. 
Artificial or natural shade is necessary. 
Accessibility 
• Area must be accessible for ease in management of the apiary 
and transportation of honey 
Pests 
• An apiary should be free from areas with frequent attacks by 
pests (honey badger, ants and man). 
Fire hazard 
• Avoid locations with frequent bush fires, alternatively cut the 
grass short in the apiary to minimize fire hazard or hang hives on 
trees. 
 
Distance between Apiaries  
• This depends on the acreage of floral sources and the number of 
colonies within the area. 
• Apiaries should be at least 2-3km apart. 
• It is recommended that each apiary should not hold `more than 
50 colonies. 
Carrying Capacity 
• In one acre of good forest woodland an average of 50 hives can 
be comfortably established without any problem. 
• In areas with sparse vegetation like grassland it can be less than 
this figure – A survey of bee plants is necessary before a final 
figure is established. 
Pesticides: 
• An apiary should be sited far from fields which are sprayed with 
pesticides to avoid bee poisoning and honey contamination. 
Avoid spraying when the plants are in flower or during peak 
foraging periods. It is important to use bee-friendly pesticides
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Figure 31 Bee Hives for Pollination ( 
CH.3 CONTEXT ANALYSIS 
  
45 
 
Identification of Biomes in South Africa 
A biome is a general grouping of vegetation according to the types of plants that grow in the region, which depends on the climate and the landscsape  
influenced by rainfall and soil type respectively. Nelson Mandela Bay embodies a large percentage of South Africa's biological variety containing 5 of the 7 
South African Biomes, namely the Thicket, Grassland, Nama-Karoo, Fynbos and Forest Biomes (NMBT, 2017).  
 
Thicket Biome 
The thicket biome is famous in Eastern Cape. Thickets are 
fragmented in a sparse to dense clusters, with evergreen 
shrub vegetation along main road and found in valleys. 
This biome contain the most species of rich woody plants 
in South Africa. The Settlers Park Nature Reserve and 
Swartkop Aloe Reserve comprises of thicket Biome (NMBT, 
2017). 
Grassland Biome  
Grasses, tree species with few bushes that flowers 
in spring falls under the grasslands biome. This 
biome are found near wetlands upon which 
economic development depend on (NMBT, 2017). 
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Forest Biome  
The Forest biome is found in high rainfall areas and in kloofs 
in the mountains which consist of dense tall trees that make 
the ground dark. The forest biome in south africa can be 
found around knysna and Tsitsikamma on Cape south coast 
(NMBT, 2017). 
 
Nama Karoo Biome 
Nama Karoo are vegetations that grows in low rainfall areas. 
These vegetations comprises of grassy, dwarf shrubland, 
small trees and succulants. Swartkops Aloe Reserve is a good 
example of Nama Karoo biome (NMBT, 2017). 
 
Fynbos Biome  
The fynbos biome falls under winter rainfall category which comprises 
of medium-height bushes, small leaf vegetations, taller protea bushes 
and restios.   Most types of fynbos are found on sandy soils, mainly on 
mountains and along the coast. The fynbos biome can be viewed at 
the Cape Recife Nature Reserve (NMBT, 2017).  
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REGIONAL SCALE  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 32 Frame collection (McClure, 2011) 
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MACRO SCALE  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 33 Bee watercolour painting (Bork, 2011) 
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BIOMES IN NELSON MANDELA METROPOLITAN 
Nelson Mandela Bay has five biome within the metropolitan. It is an area 
of meeting of the Fynbos and Thicket Biomes, home to the largest 
grassland in South Africa, and contains forest biome on the periphery of 
the metropolitan. 
 
 
 
 
TOPOGRAPHICAL & VALLEY SYSTEM  
This shows the relationship between the topography of the metropolitan 
area and the two major valley systems and water bodies that have 
formed because of its make-up. 
 
 
 
 
 
Valleys 
Major Structuring Valley System 
Water 
Vegetation 
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VEGETATION DENSITIES WITHIN NELSON MANDELA BAY 
The diagram below shows the collection of major vegetation areas within 
the Nelson Mandela Metropolitan, as well as their relationship with the 
built environment. 
 
 
 
 
 
ROAD NETWORKS & TRANSPORT CONNECTIONS 
The Map below shows how the city built fabric according to the major 
road networks. The built fabric grew radially away from the harbour. 
 
 
 
 
 
 
 
National Roads 
Primary Road 
Secondary Road 
Tertiary Road 
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NATURAL AND MAN MADE COMPOSITE 
  
The Upper part of the bay 
is concentrated with built 
fabric. The bee farm 
should be located as far as 
possible from urban 
environment, as they can 
get aggressive. The 
southern part of the bay 
still has the combination of 
the 4 biomes essential to 
bees. The selected micro 
region is shown with a 
dotted box. 
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PRECINCT SCALE 
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NATURAL STRUCTURING ELEMENTS  
  
The selected Micro region is structured by the mountains and valleys. These two structure create an edge condition on two side, thus creating a 
bowl like landscape. The agricultural crops together with dense trees are located close to the mountain edge. The wild fynbos plants can be found 
on the hilly region.  
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MAN MADE STRUCTURING ELEMENTS 
  
The built fabric is closely structured along the valley. The source of the valley is marked as the city edge. A settlement of farm houses located on 
the edge of the built fabric acts as a threshold from natural to man made. The two structures are connected with road networks cutting through 
agricultural lands.  
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BEEKEEPING INDUSTRY AND NETWORK  
Most of the bee keepers in the Bay is situated at the edge of the built fabric. This siting allows the bee keepers to practice bee removal from the 
neighbourhood and move them to farms. Due to urbanization, the city edge is slowly moving towards the farm area and forcing the beekeepers to 
find a new apiary location. The Kragga Kamma road is used by bee keepers to transport the hives outside the city for pollination service. 
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AGRICULTURAL INDUSTRY 
  
The circled region shows a concentration of productive landscape industries. The high density tree areas offers a natural forage area for the bees. 
Therefore siting the apiary close to the high tree density area will help increase bee population. The group of agricultural activity generates an 
agricultural industry precinct that can be developed to sustainable farming practices by apiculture influence..  
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SITE 
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MENNO’s APIARY 
The chosen site is an existing apiary owned by Menno. The 
Apiary was established by Menno Alting in 1988 to serve Port 
Elizabeth with bee related products.  Menno’s Apiary main 
activity is to harvest honey from the apiary in the site. The 
secondary service is to provide hives for pollination services for 
the citrus industry in Kirkwood and Addo.  
The site house a residential building and an informal Honey 
Factory where all bee keeping activity is done. The existing 
facility is based on a typical farm layout with the residential 
building as the farmstead situate inside the plot of land. As a 
bee keeping rule of thumb, the apiary is place at the back of 
the plot surrounded by blue gum trees.  
 
 
Existing Apiary 
Residential 
Factory 
A
cc
es
s 
Farmyard 
Private 
Factory Apiary 
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PHOTOGRAPHIC STUDY OF SITE 
 
 
 
  
Approaching Honey 
factory from the drive 
way. 
Hives in transition place 
close to the drive way 
Timber logs are being cut 
to build hives 
 
Hives arranged in the 
apiary 
Honey extraction 
machine 
 
Honey bee count 
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Container used as winter 
storage facility 
 
Factory view from 
residence 
Residential building 
 
Honeycomb frame 
exposed to water 
Apiary 
 
New Hive with empty 
frame 
semi- open  Honey 
Factory  
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INVESTIGATION OF FARM LAYOUTS 
The selected site has the characteristics of farm lands although no 
crop growing is done on the site. The plots of land around the site 
offer an economic balance which has been created between man 
and nature. The concept of living and farming has been adopted by 
many as it contributes to the wellbeing of the ecosystem. A bee 
Farm is similar to a normal agriculture or cattle farm in which the 
land is the source of raw products and a facility on the site is 
dedicated to processing the raw material.  Farm communities are 
located in strategic places that directly affect the future progression 
of the community and people living in the precinct. Farms with 
farmsteads are able to grow gradually to increase storage of 
materiality and efficiency of farm operations (Pulliam, 1948).  
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The layout of the farms are planned according to the resource 
locations on the plot. In a farm, there are many activities that are 
combined into buildings according to their functions. These 
activities are connected to a farmyard which is used as a buffer for 
movements in and out of the buildings. These numerous buildings 
dedicated to storage, cattle shelter, farmhouse and granary, 
together form a farmstead (Brunskill, 1987). 
In contrast to urban environments, where there are many 
informants that guide the design, farmsteads are designed based 
on practicality and site condition. Farmstead layouts have been 
developed through many years resulting from topography to meet 
the needs of the specific function in the farmstead. The larger 
farms require more building space so thus adopting an L-shape or 
U-shape layout creating a farmyard or foldyards (Brunskill, 1987).  
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CH.4 PROGRAM 
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HONEY AND WAX PROCESSING  
Harvesting honey and beeswax process (what is the products and how 
processed. Brief Description and drawing) 
Honey is harvested at the end of a flowering season. The beekeeper 
selects those combs which contain ripe honey, covered with a fine layer 
of white beeswax. These combs are usually the outside-most ones. 
Combs containing any pollen or developing bees should be left 
undisturbed. Honey will keep a long time if it is clean and sealed in an 
airtight container, but will deteriorate rapidly and ferment if it has 
absorbed water. Preventing this from happening is crucial in honey 
harvesting. 
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HONEY EXTRACTION (little description) and diagrammatic process 
The honeycombs are sometime cut into pieces and sold to be consumed 
freshly but they may contain a bacterial trace which needs to go through 
a pasteurization process to kill all the bacteria and make it safe to 
consume. Commercial beekeepers separate the honey and wax from the 
comb before introducing it into the processing system. It is important to 
keep the equipment and processing space dry when processing honey as 
the process is hygroscopic and will absorb moisture (Practical Action, 
1994). 
 
 
To separate honey and wax from the comb, the honeycomb frames are 
uncapped by using a heating knife to cut the wax off. The frames are then 
placed in a honey extractor machine which rotates the frame at speed 
and the honey is drained to the bottom of the machine then pumped to 
storage containers (Practical Action, 1994).  
What kind of Space is required for these process (show with drawings) 
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HONEY PROCESSING METHOD – redo - photoshop
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WAX PROCESSING 
Beeswax extraction 
The comb from which bees build their nest is made of beeswax. After as 
much honey as possible is separated from the combs, the beeswax can be 
melted gently over moderately warm water (boiling water will ruin the 
wax) and moulded into a block. 
Another option for processing the wax is a solar wax melter (Figure 4). 
This appliance is easy to make and consists of a wooden box with a 
galvanised metal shelf with a spout, a bowl or container that sits under 
the spout, and a glass or plastic cover. When placed in the sun the 
temperature inside the box will melt down a comb and the wax will flow 
into a container inside the box. Any honey that was left in the combs will 
sink to the bottom; it is usually used for cooking or beer making as its 
taste is somewhat spoiled by this process. 
Beeswax does not deteriorate with age and therefore beekeepers often 
save their scraps of beeswax until they have a sufficiently large amount to 
sell. Many beekeepers still discard beeswax, unaware of its value. 
Beeswax is a valuable commodity with many uses in traditional societies:  
 
 
it is used in the lost-wax method of brass casting, as a waterproofing 
agent for strengthening leather and cotton strings, in batik, in the 
manufacture of candles, and in various hair and skin ointments. Beeswax 
is also in demand on the world market. Beeswax for export should be 
clean and have been re-heated as little as possible. 
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BREWERY  
HERITAGE OF DISTILLING, BREWING, MEDICINAL AND SOCIAL DRINKING 
Introduction 
Mead is an alcoholic traditional drink obtained from honey fermentation. 
Like Wine, Mead has been part of human culture serving socio-religious 
functions. The history of Mead can be traced back to more than 20, 000 
years and originated in the African continent. The mead process can be 
either for wine or beer.  Low sugar content in nectar collected by bees 
can experience spontaneous fermentation with the presence of wild 
yeast from the bees’ stomach. This natural yeast was understood and 
used for wine and beer fermentation (Beran, 2006). 
South African Context 
As in many places across the world, beer in South Africa evolved from the 
original brew of mead. The Khoi People used to make a concoction of 
water and honey, fermented with naturally occurring yeast. It was 
referred to as “honey wine” or “!karri”. The Xhosa had their own variation 
called “iQhilika” and the Tswana called it “khadi” (SAB, 2013). 
African mead has 16 percent of natural alcohol content which is three 
times higher than the European mead and grape mix wine. The variety 
and greater alcoholic content with different fermentation processes 
separates African mead from European mead. The introduction of 
industrial brewing and commercial beer in South Africa, has contributed 
to the decline of local iQhilika traditional brewing.  
Easten cape was the region where iQhilika was first brewed. The bee farm 
provides an opportunity to celebrate local brewing heritage and revive 
the iQhilika industry in the region. Sustainable ways of producing mead 
by preserving the hives and making sure the bee brood is not in the hive 
while extracting honey for brewing, as well as to use modern techniques 
to speed up the traditional methods (news24, 2001). 
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Mead production in decline 
With the decline in the bee population globally, mead production has also 
experience a decline. In Africa, with moderately large bee population, 
mead is a widely produced and consumed beverage. Mead beverages are 
not commercially produced on large scale because the African mead has 
no system to store for long term. The beverage is usually prepared and 
consumed fresh at the same facility. Honey fermentation takes more time 
than wine or hops fermentation which makes it difficult to produce in 
large quantity (Urbansprout, 2011). 
Mead a Sustainable Solution 
Mead is a sustainable by product of honey as it doesn’t require more land 
resources or higher bee population. Therefore mead has a lower 
ecological footprint than other alcoholic beverages. Mead therefore has a 
lower ecological footprint than other alcoholic beverages. If the mead 
production system is designed right (as it is at iQhilika) a demand for wild 
bee populations is created. In so doing the demand for the bees’ habitat 
natural forest and vegetation is fostered, actively bolstering demand for 
conserved ecosystems. Buying a bottle actually restores ecological 
services provided by the earth (Urbansprout, 2011). 
 
 
Quality is ensured so that iQhilika mead is able to compete with other 
alcoholic beverages on the market. The meadery has an opportunity to 
develop and promote interest in bee keeping programme and also 
provide employment. It is also regarded as a social gathering destination 
sharing similarities with wine farms where public can experience the 
process as well as tasting. 
Mead Vs Wine 
In the case of a vineyard, the owner is forced to mechanize the facility in 
order to survive. Lots of heavy machinery is required to work the 
vineyard. In contrast, the apiary less mechanized. As a substitute the 
work required in the apiary requires lots of labour to manipulate the 
hives. Large-scale beekeeping requires lots of labour and that means jobs 
for the local economy (Beran, 2006). 
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Process 
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CONCLUSION 
By proposing a meadery at in the bee farm facility as a new productive 
industry, the agricultural heritage and the heritage of alcohol production 
in Port Elizabeth can be reconciled and reinterpreted. This program also 
offers the architecture with a more significant public interface in the  
form of a series of tasting spaces while experiencing the facility, a bar, 
drinking spaces, a restaurant and retail of limited number of bottle. Its 
production will offer a possible economic add-on to honey production 
that intend to obtain honey derivatives with surplus value. This public 
component offers the opportunity to includes an experiential public 
course through the honey and mead production facility as well as the 
apiary.  
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CH5. TYPOLOGY RESEARCH 
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INVESTIGATION INTO THE 
DEVELOPMENT OF 
FACTORY ARCHITECTURE 
A factory is essentially a shed 
composed of standardized units or 
sections for easy construction or 
flexible arrangement for the 
housing of an activity or a 
mechanical process for the 
processing of materials or goods. 
A brief study into the 
development and evolution of the 
factory typology will provide 
insight into the mechanisms which 
make up the factory and why the 
expression has changed over the 
years.  
  
Spatial 
-Large open plan spaces  
-Free plan allows for flexibility 
-Explicitly private and introverted 
 
Physical 
-Expression reflects building technology of 
the time and the dominate mass presents 
social status 
-Utilitarian, harsh aesthetic, due to no 
ornamentation 
1700 Simple mill building 1800 Industrial buildings 
Spatial 
- Open plan spaces allow for uninterrupted working 
areas 
- Free plan allows for flexibility 
 
Physical 
-  Expression reflects building technology of the 
time and functional nature 
- Tectonic and scale of building blends into its 
context 
- Linear shape of building allows for maximum 
ingress of light into working space 
- Some sense of ephemerality 
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Spatial 
-Free plan allows for flexibility 
-Glazing provides connection with outside 
but does not have public edge 
 
Physical 
-social importance 
-Single story=greater floor coverage. 
-Glazed façades allowed for ingress of light 
and visual connection. 
-Passive energy 
 
1900 Industrial buildings 
1900 Modernist 
influence on factory type 
Contemporary factory 
architecture 
Spatial 
-Large open plan spaces 
-Fixed plan 
-Flexible workshop core flanked by office 
space on the parameter walls 
 
Physical 
-Truth to materials 
-Form follows function 
-Concern for expression 
-Aesthetic not appreciated by general public. 
-Monumental, permanent/universal 
 
Spatial 
-Large open plan spaces Public movement 
through factory is separated from workshop floor 
but visually connected by large glazing. 
 
Physical 
-Expression reflects context and culture 
-Sense of permanence 
-The commodity or brand has become 
represented in the architectural language, in 
efforts to give status to the product within a 
broader society (sales technique through status). 
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NATURE OF FACTORY 
A factory can be described as: An industrial site, usually consisting of 
buildings and machinery, or more precisely, large amounts of goods being 
made by the use of machines within a set of buildings.  
Manufacturing Plant 
The processing of merchandise for the purpose of sale through the 
implementation of labour and machines, tools, chemical and biological 
processing, or formulation, is known as manufacturing.  
A production line, is a set of sequential operations established in a factory 
whereby materials/components are put through a reﬁning process to 
produce an end-product that is perfect for onward consumption; or 
components are assembled to make a ﬁnished article. 
Factory Layout Types 
Keeping in view the type of industry and volume of production, the type 
of layout to be selected is to be decided from the following: 
1. Product or Line Layout 
2. Process or Functional Layout 
3. Fixed Position Layout 
 
Product or Line Layout 
When all processing equipment and machinery are placed in spaces 
according to the sequence of procedures of the product, the layout is 
identified as product or line layout. In this type of layout, operating areas 
are designated to manufacture only one part of one type of product to be 
produced at a time. This layout allows production in large quantities thus 
making the products standard and specific. (Chand) 
 
Intake of raw material is introduced at one end of the line and conveyed 
from one operation to the next quickly and with minimum intervention in 
the process, storage and material handling. (Chand) 
 
 
 
79 
 
Process or Functional Layout 
In Process or Functional layout, the equipment and machinery are 
arranged according to its function. Activity spaces are allocated closely, 
which allows flexibility in the production. The products are conveyed to 
these spaces which aim to improve eﬃciency by eliminating waste in 
material ﬂows, inventory handling and management. 
In comparison with product line, machines and tools are not moved to 
workspaces in sequence along the production line. Instead, the product 
goes through designated workstation spaces in which there is an 
assembly of specific machinery related to the process in order to 
complete a step before moving to another workstation space. 
Machinery of the same function type are grouped and placed in these 
designated spaces which allows the manufacture or different products in 
the same facility (Chand). 
 
Fixed Position Layout 
Fixed-position layout is the least used among the four layout types as the 
product under construction is either too fragile are too heavy to move 
such as buildings, ships and aircrafts. In this type of layout, the product is 
built from scratch at a fixed position and materials, tools, machinery and 
labour are brought to the product and site. 
Small movable parts are manufactured in a different facility of either a 
process layout or product line. Highly skilled workers in various fields are 
required in the process, to perform special tasks at different stages of the 
production.  (Chand) 
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Industrial Spatial Quality 
 
When looking at pre-industrial type assembly sheds or workshops, one 
ﬁnds that there is a greater focus on the interaction between the passer-
by and the process. Since the dawn of modern assembly-based industrial 
processes, the focus seems to have shifted towards a much more 
eﬃciency-based attitude where worker distraction is no longer 
permissible and work focus is of essential importance for the process to 
operate. This mode of conceiving work-space is important for situations 
where a constant pace in a factory line is important. 
 
 
 
 
 
 
 
 
 
 
 
 
Modern spatial characteristics include the following: 
 
• Large sweeping spaces are required to allow for minimum structural 
interference with machine placing, processing, and transport; 
• Large scale operations with trucks and construction vehicles as 
modes of transport, generous vertical volumes of space are required; 
• No consideration, however, is given to surrounding context, resulting 
in inhumanely scaled buildings; 
• Single building allows for maximum future expansion, no building in 
the way when extension need to occur  
• Sectional or departmental layout are suﬃciently elas8c to allow for 
future rearrangement due to increased or decreased production; 
and 
• Little consideration is ever given to street response. Severe thresh- 
olds between private and public functions result in lifeless, inhumane 
edges. 
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Sustainability in Industry 
It is important to focus on the sustainability issues when designing a 
processing factory as many natural resources are used. Particular 
importance will be placed on sustainability issues regarding industrial 
buildings.  
Factories and processing plants also have a negative outcome on the 
environment due to the waste from the production line. It is important 
that the waste is managed ecologically (Conticelli & Tondelli, 2014). 
Sustainability in the built environment encompasses the following: 
1. Urban Connectivity 
2. Materials 
3. Acoustic Environment 
4. Thermal Environment 
5. Energy 
6. Water 
7. Cultural and Economic Value 
8. Lighting 
9. Flexibility  
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CONTEXTUAL INTEGRATION 
 
The factory of industrial typology was designed with less contextual 
integration. The facilities were simply an object in the landscape without 
any connection. These industries were a product of modernism and 
capitalism. However, today’s design response to industrial architecture 
cannot ignore the ever pressing expanding urban conditions and the 
degrading ecological context. The role of a plant has evolved to a mixture 
of multi-use, contextually appropriate, but yet functional structure 
(Perelet & Safonov, 1995).   
  
MATERIALS 
 
Sustainability in material usage can be described as lowering the use of 
non-renewable materials or as far as possible to recycle and use non-
renewable materials conservatively. This is achieved through efficient 
engineering, design, construction and effective recycling (Kim, 1998). 
 
Honey Processing Plants has a specific problem as it is located close to the 
apiary. This makes a huge impact in the materiality of the building as bees 
are friendly to natural materials especially wood. Therefore it affects steel 
and concrete, which are the two most common structural materials that 
are required when working with industrial buildings. Another 
consideration is the building life span.  
Materials to consider: 
- Wood - Nets 
- Brick - Stainless Steel 
- Stone - Aluminium 
 
ACOUSTIC ENVIRONMENT 
 
Production processes are highly variable in noise output. One can control 
noise pollution by encapsulating machinery and by using storage stacks. 
Some industries are regarded as having ‘abnormal’ ﬁre risk because of the 
process or materials used to prevent noise pollution. Building design will 
be aﬀected by requirements for additional compartmentalization (Perelet 
& Safonov, 1995) 
  
THERMAL ENVIRONMENT 
 
Optimum values of temperature, air movement, etc. will depend largely 
upon the nature of the work – whether, for example, it is sedentary (job 
involves a lot of sitting down) or active.  The main environmental problem 
will be to avoid uncomfortable heat in summer.  
The minimum temperatures are: 
• heavy work 10° 
• light work 13º C 
• sedentary 16° C 
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ENERGY  
 
This is basically the conservation of energy on all levels. To improve the 
conservation of energy one must focus on the site, the orientation of the 
building, the site layout and how different functions of the site work 
together. The need is there to make use of modern-day technologies that 
maximise energy efficiency (Kim, 1998). 
The production of harvesting honey involves the process of pasteurization 
which involves the use of mechanical energy such as the exposure to 
extensive heating and cooling in a circuit.   
 
Water 
 
“Preserve the existing natural water cycle and design site and building 
improvements such that they closely emulate the site’s natural “pre-
development” hydrological systems. Emphasis should be placed on the 
retention of storm water and on-site infiltration and ground water 
recharge using methods that closely emulate natural systems. Minimize 
the unnecessary and inefficient use of potable water on the site while 
maximizing the recycling and reuse of water, including harvested 
rainwater, storm water, and grey water.” (Monday & Mnia, 2016) 
 
The method of processing honey involves the use of water in honey 
making and also to cool down mechanic. The bees also need water for 
them to produce honey in their hives. Maintaining that the total roof 
square meterage is considerably large, the prospect of harvesting 
rainwater is one to explore. Additional systems to purify and reuse grey-
water is also a worthy prospect to explore. 
 
Cultural and economic value 
 
“The Cultural and Economic Value dimension relates to factors associated 
with cultural conservation and support of the national economy, heritage 
and cultural identity and support of national economy, community and 
well-being.” (Elsevier, 2014) 
 
An Apiary and a Honey Factory contribute to the culture and economic 
value as it involves labour and less mechanical process. Pollination of 
farms to breeding bees and collecting honey is mostly non-mechanised. 
The production of honey also helps to decrease processed and flavoured 
honey imports from China and America. 
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LIGHTING 
 
Lighting is usually brought in through high roof windows to avoid visual 
distractions for workers. Lux (symbol: lx) is the unit of illumination which 
is used to measure the intensity of light that hits or passes through a 
surface, as seen from the human eye. It measures luminous ﬂux per unit 
area and is equal to one lumen per square meter. 
 
In an industrial environment, the spaces are deep thus artificial lights are 
the dominant source of light. The use of sky lights and jig saw roofs are 
adopted in the design to allow natural lights to reach deep spaces 
(Phillips, 2004) 
 
The table below shows the amount of light needed for certain types and 
descriptions of work with regards to factory design 
 
 
 
 
 
 
 
 
 
DESCRIPTION OF WORK DAYLIGHT 
FACTOR 
FLOOR AREA ILLUMINANCE 
(LUX) 
Warehouse, packing, large 
assembly, heavy forging, 
casting, saw mills 
2% 10–15% 300 - 500 
Bench and machine work, 
ﬁne casting, motor repair, 
general oﬃce work, average 
general purpose lighting 
4-5% 12-15% 500 
Drawing work, medium 
assembly, weaving, small 
typesetting, 
6% 15-20% 500 - 750 
Small inspec8on and 
assembly, small bench and 
machine work, 
10%  1000+ 
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FLEXIBILITY 
A factory plan strives for the most eﬃcient production processes. This is 
achieved through the organization’s interrelated spaces. Plans that are 
rectangular in nature are mostly implemented in factories using a linear-
process. An integral component of productive design is circulation. It is 
directly related to organization, aﬀecting how the interrelated spaces 
ﬂow. The challenge is in designs that are of adaptable and ﬂexible nature 
while still meeting the branding requirements of the particular user. 
Structural considerations of the buildings foot print should provide for the 
equipment required at each stage of production while also considering 
daily operations of the factory (Demchak, 2000). 
CONCLUSION 
The basic principles of factory design are managed around economics, 
functionality, convenience, and adaptability. Buildings of this nature 
usually change during their life cycle. In terms of production operations, 
production may need expansion or alteration. 
The architectural merit of a design of this nature is in the ability to design 
for the speciﬁc production process while still allowing for future 
expansion or alteration making adaptability an important aspect of the 
design. To achieve maximum functionality and adaptability in the factory 
design, some planning considerations should be adhered to: 
-Efficiency 
-Flexibility 
-Cost-effectiveness 
-Minimal material handling 
-Minimal production time 
It also became clear, with regard to the discussed project, areas like 
storage and sustainability issues need to be re-evaluated. Attention must 
be given to the unique sets of issues that arise from this unique program 
type and cannot be dealt with in a generic way. All the variables must be 
considered and applied to a specific solution to equate to the most 
effective solution. The last section stressed the need for a humane 
working environment to ensure a safe, satisfactory and productive 
environment. 
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PROCESSING PLANTS PRECEDENTS 
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Cristalchile Glass Bottling Plant  
By Guillermo Hevia H
The new plant of Cristalchile in Llay-Llay ( meaning wind-wind in Mapuche 
language), 85 km North from Santiago leads industrial architecture 
worldwide by incorporating the use of Bioclimatic technologies 
(geothermic, eolithic, lighting and acoustic) to the buildings as well as to 
production processes, with a real contribution to maintainability, energy 
saving, life quality and environment protection. It   is important to point out 
this is an industry with production processes, but most important of all, 
with people working within it.  (Basulto, 2008).
 
 
 
Response to context 
The ascending undulating envelope represents a mantle being blown 
by the pre- vailing winds of the area. The sandstone tone of the facade 
blends into the soft natural hues of the landscape with large glazed 
façades framing views of the mountains and landscape. The 
transparencies of the glass façade make the production processes 
visible with an architectural language that is simple and categorically 
understood. Emphasizing the handling of light and shadows, shows 
the huge scale and gains meaning when faced with the immediate 
area surroundings and geography. Guillermo Hevia H says “Our aim, 
through architecture, is to dignify these two facts using simple 
materials and natural resources in design but also trying to contribute 
with a message to society. Architecture plays the main role to achieve 
this purpose.” 
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Energy and services (sustainability) 
Efficient ventilation is made possible by utilising the prevailing winds 
in conjunction with an intelligent roof design which invites fresh air in 
and allows the hot air from the production area to be sucked out and 
dissipated through perforations in the glass facade. Through 
geothermic methods the air is maintained at a steady 20°C. It is 
naturally treated in underground pipes (3 m deep) using just 7 
mechanical fans (37 HP total consumption) (Basulto, 2008). This air is 
incorporated into working areas. During the day, the building only 
uses natural zenith lighting. 
This image displays how the temperature within the building is 
controlled through the use of passive heating and cooling systems. 
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OLIVE OIL FACTORY 
By Ricardo Bak Gordon 
 
The factory appears as a large white wedge – blank and ambiguous – nestled in the landscape. “One of the main ideas was to build it as close as possible to 
the production...Instead of setting the factory in a large area of grass, I said to the client that we should bring the olive trees as close as possible to the 
building” says Bak Gordon (Murphy, 2015). The infrastructure around the factory is sunk into the topography and painted black to give the illusion that the 
olive groves are closer to the building than perceived in reality. This also gives the impression that the factory is growing out of the landscape. “To contrast 
with this industrial language, Bak Gordon designed the upper parts of the building as an allusion to the geometrically rudimentary, white-rendered rural 
architecture found in the local area. When seen against the dark base, this again gives the sense that the upper part of the building is floating above the 
landscape.”(Murphy, 2015) 
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Much of the processing happens outside, these activities need both 
protection and light as it is a 24 hour working facility. To facilitate the 
activities a large cantilevered roof spans over either edge of the building 
sheltering the workers. The underside of the roof is clad in a yellow 
polycarbonate which glows a gold luminance similar to the colour of the 
olive oil. The cantilever creates an inside-outside space feathering the 
process into the building. 
Ricardo Bak Gordon says “When you see it from far away, it’s like a 
lighthouse on the landscape...It shows the presence of the building and 
allows you to understand that it lives 24 hours a day.” (2011: 2) 
Interface between public and factory 
The upper floor of the building behaves as a bridge for hosting visitors to 
look down onto the factory floor and observe the processes of making 
the oil and attend gastronomic workshops where they are able to further 
understand parts of the pro- cesses involved. Thus they are separated 
from the process but are privy to it. 
 
 
Flexibility and adaptability 
Douglas Murphy says “The building has large volumes to house the 
equipment necessary to process the olive oil. Its roof is a vast frame that 
reaches out over the tanks, conveyor belts and machinery. “(2011: 2)
 Program and circulation diagram 
Above is a section displaying the uninterrupted movement of factory operations through the building and the visitor’s observation bridge which allows 
for views of the 12 factory processes. 
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Brewery Typology and Precedent 
 
 
 
 
 
 
 
SPENCER BREWERY, Spencer, Massachusetts 
Spencer Brewery is situated on a greenfield site and settled within the 
land in a peri-urban condition. The interior layout is administrated by the 
well-designed requirements of the brewery and follows a linear spatial 
arrangement grouping all the procedures under one roof with a unified 
architectural expression. 
The building materiality uses a contemporary prefabricated metal 
structure which develops into a reference to the industrial aesthetic. The 
brewery and industrial process of brewing beer is further articulated 
through presenting a large curtain-wall along the front façade of the 
building, flooding the interior with natural light. (LLT Architects, 2014) The 
brewery process forming a significant part of the architectura by Anton 
Grassl   
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Laboratory Typology 
Laboratories are classified as science building typology which requires 
specialized spaces that are particularly designed for the use of chemicals 
and hazardous products that differentiate them from other types of 
building spaces. The condition and environment inside the facility must 
be of primary concern and needs to be constantly monitored and 
controlled so that research and experiments can be performed as well as 
protecting the health and safety of laboratory and building occupants 
must be the primary concern (Mayer, 1995). 
Laboratory Space Attributes 
Most research facilities have wet laboratories that put up immediate and 
separate connections to individual lab modules with the use of corridors 
to ensure both consistency and accuracy of outcomes. Direct light affects 
the integrity of samples being tested, thus soft light and indirect light is 
preferred. Such spaces also need controlled ventilation to maintain 
required temperatures and humidity levels for the integrity of the testing 
materials. The layout of labs should be as flexible as possible to 
accommodate changes in use, and the advancement of technology and 
the resultant accompanying changing equipment (Ferguson, 1973) 
Bees are studied under two conditions: outdoor research (field trips in 
apiary and farms to collect samples) and indoor research (collected 
sample is converted into data in wet lab), depending on the objective of 
the research. 
Wet – Bee and Honey samples from the field are either washed, sterilised 
or dissected before they go into the dry laboratory. 
Here samples are operated, verified and examined, making use of 
chemicals, medications or other biological matter. Theses environments 
require piped services and ventilation (Littlefield, 2008). 
Dry –Data from plant samples are later taken into the dry laboratory 
where simulations are run for test and study. Equipment in this lab is 
sensitive to direct light and temperature thus requiring safety and 
security measures. These facilities contain dry-stored materials, 
electronics and large instruments and access to computers essential and 
provision should be made for computer is server rooms, printers and 
scanners thus less mechanical services (Littlefield, 2008). 
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Laboratory Layout 
Laboratory Planning involves the development of a layout that satisfies all 
the conditions that enable the laboratory to function efficiently, together 
with the recognition of future needs, responding by creating flexible work 
spaces. Laboratory spaces are planned into modules in terms of activity: 
Primary spaces, Secondary spaces and Tertiary spaces (Littlefield, 2008). 
Primary space: 
- Laboratories 
- Offices/ write-up space. 
 
Secondary space:  
- Service laboratories 
- Equipment and instrument rooms 
- Preparation room 
 
Tertiary spaces:  
- Reception 
- Cleaners’ room -Archives 
- Ablutions  
 
Planning 
Corridors are the defining element in laboratories typology where 
primary laboratories are interconnected with secondary and tertiary 
spaces for easy movement of resources and samples. A single corridor 
will tend to have large open laboratories whereas smaller laboratories 
need two corridors for accessibility (Ferguson, 1973).  
Flexibility 
With the evolution in technology and short life-span of equipment, labs 
undergo constant changes and alterations to accommodate new 
equipment or easy replacement and servicing. Advances in technology 
also change the process which needs to be considered for through 
flexibility. The constant change in arrangement layout of the laboratory, 
requires the lab to have few fixed and permanent internal elements. Only 
the structure, skin and services are fixed elements in a laboratory. 
Laboratories should thus be designed for maximum flexibility in order to 
allow scientists to easily rearrange equipment and workbenches. 
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Natural Light 
It is crucial to orientate laboratories correctly, as natural light in 
laboratories can affect experiments. To create the ecological working 
condition, the building should be south or north facing. By placing 
windows on east and west walls, it becomes difficult to read instrument 
dials and creates problems in controlling lighting conditions. 
Conclusion 
The need to stay up to date with technological change remains crucial 
and the shift from traditional bench-based laboratories to simulation 
based experiments continues. 
• The laboratory must allow for spatial flexibility over time. 
• Off-Corridor Plan layout would work best for small projects 
• Peristitial Service space is cost effective and allows easy access to 
service pipes 
• Internal services are exposed 
• Fume cupboards placed on the perimeter wall and fumes 
extraction through the roof (chimney) 
• Proper orientation to avoid direct sunlight on experiment 
equipment and working bench 
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CH6. URBAN 
PTOPOSAL 
 
 
 
 
 
 
 
 
 
 
 
PART B   
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URBAN FRAMEWORK 
SUSTAINABLE APICULTURE ECOSYSTEM FRAMEWORK 
Kragga Kamma is a diverse agricultural area situated on the outskirt of 
Port Elizabeth settlement. The area is well known for its agricultural 
productions such as cattle and poultry production, game parks and farm 
houses. The farms in Kragga kamma is well connected to the transport 
system enabling the farms to receive and deliver goods to the settlement 
areas. The region is visited frequently by both tourist and local habitants.  
Tourism and recreation in Kragga Kamma therefore need to enhance and 
harness the existing image and further potential of Kragga Kamma as part 
of the nitty-gritties of the local industry.  The Kragga Kamma Game Park is 
a well know tourist attraction which offers safari and leisure facilities.  
The area constitutes of 3 biomes, grassland, fynbos and thicket biome, 
which are important bee forage plants.  Most bee keepers of Eastern 
Cape region are found in Kragga Kamma region as a result of good 
transport system combine with diversity of plants in the area. The area 
offers an ideal condition for the bees with the abundance of blue gum 
trees as well as for bee keepers who are able to move be hives to farms 
using the outskirt road avoiding the urban settlement.   
This strategic location offers an opportunity for economic development in 
terms of generating resources and income in order to sustain the town. 
The Apiculture industry in that region can bolster agricultural practices 
which could provide the local community with economic opportunities  
The proposal of a honey factory and mead brewery vision is thus to re-
establish resilient agricultural practices, to propose a series of new 
productive industries that process the produced agricultural crops into 
products that generate a new form of revenue, community based social 
facilities that provide for the transfer of bee keeping skills, knowledge and 
technology to the local community as well as and maintain a balanced 
ecosystem. 
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INTENTIONS: 
As a result the area has an opportunity to develop further into an 
apiculture and agriculture ecosystem which will benefit the farming 
culture of the region. 
The proposed urban framework will investigate how the existing 
fragmented components and areas along Kragga Kamma main road that 
can be stitched together to establish an interconnected relationship 
between them. These components are: 
• A conservatory for nectar flowering plant 
• An Afforestation facility for bee forage 
• An ecological farming facility 
• Wineries and Game Parks for social activities 
This will be achieved by a precinct proposal that make space for the 
above components. These components are connected through the 
existing agriculture network in the precinct. The proposal emphasize on f 
a new primary spatial structure that offers a unique experience of an 
ecosystem that benefits from the apiculture industry. The route starts at 
the bee farm, connects the various areas to each other but also becomes 
a picturesque route for visitors to Kragga Kamma.  
Along this primary spatial structure a series of public squares are 
established at crucial points, creating social, economic and cultural 
opportunities. The surrounding commercial, public and cultural ventures 
feed into public squares and draw energy and potential from them.  
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POTENTIAL SITE DEVELOPMENTS 
By proposing expanding the existing bee keeping facility, the 
precinct benefits from the bee pollination service as well as 
the by-products. The identified sites can be developed for an 
economic revenue as well as for the good of the 
environment.  1 – Existing bee farm. 2 – Potential sites for 
afforestation facility. 3 – Prospective ecological farming site 
that can benefit the pollination service from the apiary. 4 – 
Public leisure zones and squares.  
 
POTENTIAL SITE DEVELOPMENTS 
 
            The Primary route focuses on connecting the 
agricultural industries in the precinct. These industries are 
situated off the main road which require new roads.  
              Secondary route is pedestrian friendly route based 
on public squares designed to define certain areas where 
honey natural products are sold in shops and restaurants. 
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POTENTIAL SITE DEVELOPMENTS 
 
The new development throughout the town will mainly contain 
sustainable agriculture industries, conservatories and game parks 
for apiculture and agricultural based education. 
This development is again along the Kragga Kamma main road 
which connects all the industries to the city. 
POTENTIAL SITE DEVELOPMENTS 
 
The existing landscape has been developed into a productive 
landscape together with respective architectural interventions. The 
two main vegetation based intervention proposed are bee forage 
afforestation and ecological farming.  
A – Bee Forge Afforestation 
B – Ecological Farms or nectar variety. 
A 
A 
B 
B 
A 
B 
B 
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URBAN PROPOSAL MASTER PLAN 
MAIN ROAD PRIMARY ROAD PUBLIC ACTIVITY  FUTURE DEVELOPMENTS Chosen Site 
TO FARMS 
AFFORESTATION 
FACILITY 
ECOLOGICAL 
FARMING FACILITY 
WINERY 
ECOLOGICAL 
FARMING FACILITY 
ECOLOGICAL 
FARMING FACILITY 
TIMBER PROCESSING 
FACILITY 
CONSERVATORY 
SITE 
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CH7. DESIGN   
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PROJECT BRIEF 
The Brief is to design a honey processing plant and a mead brewery for 
Menno Apiary in Kragga Kamma, Port Elizabeth. The addition of a new 
Honey processing plant and mead brewery to the existing apiary facility 
will promote the preservation and protection of the honey bee. The 
fundamental goal of the facility brings together all the activity related to 
apiculture in one facility which currently is very fragmented. This facility 
offers an opportunity to address the challenge of reconnecting 
architecture with nature, 
The facility aims to 
- Help maintain the bee population in the Eastern Cape through 
sustainable beekeeping practice. 
- Monitor and safeguard of pollination service for agriculture in the 
region. 
- limit the damage from pests and disease to ensure food security 
- Create a public friendly bee facility that promote awareness about 
the apiculture industry. 
- Secure and promote the future of the local honey industry. 
 
 
 
The facility houses programmatic elements, including Menno’s 
administration offices, research laboratories, beekeeping and hive 
centres as well as a public brewery for the tasting of Mead and the supply 
of beekeeping equipment. The facility will also allow the public to engage 
with bees in the apiary, experience honey processing that builds the 
awareness of bees and apiculture industry.  
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ACCOMODATION SCHEDULE 
 
Room Name Number Area Area % 
Area: Administration 
Foyer / communal Space 1 60m2  
Reception 1 10m2  
Staff Offices 10 25m2  
Staff Amenities 1 10m2  
Staff Recreational /communal 1 100m2  
Storage  20m2  
Waste  10m2  
Combined Area  235m2  
20% Circulation  47m2  
Total 282m2 
 
 
  Area: Apiary Maintenance  
Workers entrance  30m2  
Cleaner’s store room  15m2  
General store room  15m2  
Ablution facilities  40m2  
Workshop  100m2  
Combined Area  200m2  
20% Circulation  40m2   
Total                                                                                           240 m2  
252m2 
 
 
 
   
Room Name Number Area % Area 
 Area: Research Facilities 
Laboratories 2 100m2  
Cool Rooms 1 20m2  
Amenities 1 20m2  
Storage 1 30m2  
Public Viewing Room 1 40m2  
Meeting room  40m2  
Combined Area  200m2  
20% Circulation  40m2  
Total                                                                                         240m2 
240m2 
 
 Area: Quarantine 
Goods Arrival / Pick up 1 20m2  
Grafting Rooms 1 20m2  
Flight Rooms  100m2  
Wash Bays 2 10m2  
Storage 1 30m2  
First Aid 2 10m2  
Waste 1 10m2  
Combined Area  200m2  
20% Circulation  40m2  
Total                                                                                         240m2 
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Room Name Number Area % Area 
  Area: Honey Processing Plant 
Public Viewing space 1 40m2  
Uncapping and Extraction Room 1 20m2  
Filtration and Packaging Room 1 30m2  
Amenities 1 20m2  
Waste 1 10m2  
Storage 1 30m2  
Combined Area     800m2  
20% Circulation   160m2  
 Total                                                                                       960m2 
 
 Area: Mead Brewery 
Brew Masters Office  18m2  
Testing Laboratory and Tasting  30m2  
Kitchenette  10m2  
Staff Locker room  20m2  
Brew House  120m2  
Cold Room  80m2  
Storage  100m2  
Packaging  50m2  
Waste disposal  40m2  
Indoor Seating  80m2  
Outdoor Seating  100m2  
Kitchen  90m2  
Ablutions  60m2  
Combine Area  798m2  
20% Circulation  160m2  
 Total                                                                                      958m2 
 
SUMMARY 
Programme Number Area % Area 
 
Administration  282m2  
Apiary Maintenance  240m2  
Research Facility  320m2  
Quarantine  240m2  
Honey Processing Plant  1020m2  
Mead Brewery  998m2  
  Total                                                                                    3100m2 
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ARCHITECTURAL INTENTIONS 
Intention 1: To create an experiential 
journey from raw product to finish 
product through industrial experience as 
interface.  
With 3 different programme in on the site, 
there is an opportuning for a journey 
through all the different nature of space 
and process as well as experiencing the 
life of bee keepers. The will create a 
strong public relation with the 
intervention. This spatial diversity can re-
establish a connection to its sense of 
place. Currently an imperceptible 
connection exists between the informal 
factory and the apiary. 
The journey from the mini life of bees to 
finish product manufacture by industries 
are put under spot light. An experiential 
journey is proposed through the natural 
landscape that will establishes new 
physical connection between industrial 
buildings 
 
 
  
Finished Products Honey  
& Brewery 
Processing 
Plant 
Public  
Start 
Raw Honey 
Raw Honey 
Apiary 
Apiary 
Apiary 
Processing 
Plant 
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Intention 2: To create experiential promenade as interface between 
Public Experience and Industrial Experience 
The facility has many layers of production spaces which give different 
experiences. As the design is a process based, the crossing of one space 
to another can be smoothen by the introduction of an intermediate space 
acting as buffer. In a farm layout, this space is usually the farmyard which 
connects all the buildings together. The interface also allows the public 
time and space to interact with nature upon transition. These 
intermediate space can be design to house many different activity like 
honey or mead tasting. These spaces can be used as an escape route 
which allows the public to stop the journey or skip a space to another.  
  
Apiary 
Apiary 
Honey  
& Brewery 
Honey  
& Brewery 
Buffer space 
for transition  
Social pause  
Interface 
View to apiary 
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DESIGN EXPLORATION 
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TECHNICAL CONSIDERATIONS 
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